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fraquantly up to six hours, ths cbuervaticns were n:t considered to be
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ip %l I, neariy all of the date aveilable for the study of-the
wind ﬁi&t?i%a?i,ﬁ in tropical storms wsre cbtained from time sectiens of wind
firoction and spmad for island end coastal stctionse Singa 1943, however, the
il tary gare“aat of ths United Stsiss have undertaksn &6?‘&4‘r930333158&ﬂ“ﬂ
~{_thsse atorma 1p ever imwreasing mumber. It is the parpose cf this rapsrt

7“4 the observations tsken cn these flights e sxriend our knewledge cn
& R, . re of tropical stormse

the wind 3T oo
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tha fiights, ths cbservatious were made at relatively short time intervals,

naAaI y 18 minutes. while the eircraf+ ﬁe: Ilzzn» at an altitude of about
100G feet in ang arcuni the storm airﬁuiat¥onn From the fairly large number

.of flights availab;e, only thoss “that entered the ays or sirocumnavigated the

storm ware selested siose irsatment of the dafa nesessitated a good know-
tedge of the position of tne sturm ecenter. Of the 84 fiights finally chosen
from some 2& storms_  ona-thirjd sntered *the eys and aacother one-third gave

an =stimvted pos: tion of the asenter. The loeation of the ramaining centeraz,
well es a chock on the given ~enters, was oitained from composits storm

®
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Bpaauss tha time ints rval between: +he firg *’““ "ast nbservaticns was

nATOBOuS but'wﬁrn adjusted to allow for storm movement. Ios arcomplish this,
the sreed and @irsctisn of movement of Thie *urm wers cttained from the sterm
tracks and the positicn of sdeh ohserveiicn was adjusved relative rc the time
the airgraft wss nwarest to or entsred the sye. Aftsr this adjustment, the
shsarvations wsre replotted cn ordingry’ graph QApa:.,whiah was consgidered to
Le a ssction of A'mn§.



&. Anslysis techniques

The origingl i{ntent had besn to analyse irdividuai flights. buz: the
raacity of data made unigque sciisisua impessitlie, and it wag decided %o
comaune the averags wird i:iziribution hy combining storms. While the
weehod initinily ohosenm wouild bdbring out the individual pecuilarities of
avorme, combanation yields R more gensraiited wind distribution upon which
thegy peculiarities are supeariuposed.

Due tc wariaticne in storm size and stage of maturity, subclassifi~
catios was essentisl prior to combination. A frequency distributio~ of
ators size revesled & bimodal distribution with two distinot classes,
pemely satorms whose total ciroulation was less than and grestsr then
7£0 ¥m in radius. The larger storms. since all ware irn the mature stage
ff‘devalopmont'and &1l were situated in the Pacific, werz more homogene~
suss While further dissussion will be confined to this group, it muy be
added that the wind distributions ebtginnd for the small storms wera very
similar %o those for the large storms as presentsd here. The differences
were . mﬂln‘y in the Bize of the 9?&:&11 circulation and in the ares covered
bg.a partieuiar wind regime rather than in intensity or relative distri-
bﬁticn»sr the windse.

Ths data for the large storms wers taken or §0:of the flights into 13
differsnt storms and consist of about §00 individual wind reports. Since
most of the flights selected follﬂ!nd & mors or 168§ spiral path into or
iBar +h- storm center and a spiral patﬂ'baok sut, the distribtution of the
wing *a,or’s was reza‘xnbiy uriforn - whrnughc;b the storm region from G.5°
e T e M B The actasl combinetion of this data was acsom~

plished by first diwiding ea.. _te~ww-imic octanta orientsd with retpest to
toe direction of motion of the S%LOrmSe & g« v ~F wind speed va. distencs
from the storm —enter was made for each octan® by pios .25 “1?’“«99"" riate
data from ell-of the storms on ssch graphs Tne number of . ~—o PoT gr:ph
was thez inoruasad hy combining the octamts to form overlapgping guaw ™ — ="
that is, octunts 1 &nd 2 wsre combined, 2 and 3 combined, eto. ~ A wind pre-
fiia for each of the ovezlanning quadrants wsas obtained from the graphs by
drawing a free=hand fit Lo the data then adjusting this surve so that ths
sum af the dsviat1on. of the individual pointx &pproaonad 2070 Rhile ;ha

to *he anrm,fit added aonsidaraole reliab‘lity 2 the velosi prof*les.,

The radial and tangsntial components of each wind-report were eom=
_Dugsn,ralatixe_fo.: systom of polar coordinates with the storm Qﬂnxvf T
the origine. ¥aeh of these components was- 4rsated as desoribed above for
the total wind. S*noo ws now have ihrea curves for each quedrant, any
two of whioh uniquely. determine the third, a Ponsfetencv cheok-1s in or-
.dere
Fhile tne individual. values of the mean Aaviation far the 24 surves
TEPged from ¥ to 13 xnois, edpressing thes unssrtaintiea inherent in ‘ohn
ﬁapn&tzana,qt_this typs and the variatisn bsiween storms, only minor ad=
Justmant of the total tnd,or wngsntiasl velocity ourves wae necesssry tc .
“obalin intsroal esonzistency. This alone s ozesta reliable results, eand
iiﬁéﬁ It i¥ beliwesd that the finaI’o&rvvs wors drewn with aufficien'
data, are oloss to the beest it for the usiz, snl are Interzaily wornsicte



ext sz wsll, they shouild be ropresextative ez & wean for this group of rtorme.
As this would mat be true of +hs reagiox within C.5° Iat of the sicrm -ootes

sico8 too few ohsarvationz ccourrsd there and the srrors dues t2 uncsrtaizn
stovm centaring could 9 large; the surTas Were not arvtended intc this regione

4, Sts=zioniry storme

Piss 55 ihe above f{lignts. sonsisting of about 50 wird reperts, were
made in & sicrm which was practicelly stationsry. Tnese had to be treazed
semavhac iifferently sz 8 direstion of wmetion, aand “herewlth octants, conli
ot be defined, They were ocmbined by oconsidering all of the observaticns

in making the single set of walocity proiiles shown in Figurs l.

Profiles of this typs sre {roquently exprsssed Ly an equatlon of the
form vr* equals ¢, where ¥ is the ¥ind spsed, r is the distance from the
g*-r;s center, » znd x are ,qonstantz. Buch an nrpr»ssian is certainly mos*
szpropriate for the stationary caze where symmstry is mora protable and whsre
tho existensa of asymmetry cannct be verified tscause of the method ¢f come
binaticn employsde The valus of x was c~mputed from the %tangential veloci=
ty srofile by insertion in the equatic® of the values of F ~ad r taken from
néig,g 1% ard 30 lat from the storm centsr. The figurs * &§5¢52 thus obtained
was used to computs a profils. Thix profile agreed quite well with the pree
file preserted exnept for the region within i® lat «f the storm centere Here
+re computed walues becams pruogressively largzer Hharn the actv®l veluas ax
the ssnter of the etorm was appreashed. The value 0.52 agrees wall wikh tha
0¢85 oftsu montioned in thes litersture ’fnr evample Byarsz (])) az Pitting ob=
servation, especially when ore comsid<=c it +the laiiter figure usually ie
applisd to tha innar nnv#*n*’ 'fzthv‘wvvxm, i.%e, Within Z° 1lat of the center,
Tre deviation nf the actaa; valizes “from %he etmputed in this inner region
indicate nge of & figure scmawbat less than .82 for chis regicn alonse On
the othsr hand, the f‘gure of 160 28 found in the well~knﬁwn.simple IE VOre
tex would bs approashed if only ths cuter portion »7 the storm wers ocnaidur=
sde

Vaiues for divergomwe sad vorticity compuved from Figu_e 1 ara givso in
rigurs e The methed of scmputation is discussed ix a Jater sevtion. Refeor=
sn28 -to both Figures 1 and 2 will show that in spits of a radial aomponant
diracted 1nsaWd, divergence existz to Withih almest 1.57 ist of tha storm
:f‘"~ It i3 guitA-f‘*aio¢a ?hat«x**p ragion,_i.e,, whers the divergans»

;zzibed by Byara and mfhorﬁ. Fﬁr it i= hﬁze_tnsﬁft 2] 1nxense non%érghnde,*
Tgaé-vherewjth apwRr A mﬁﬁi@n, nscsssary to prodade the 20114 mese 0 come
“Ionimbos knowo 5 ﬂﬁrttr-*a £ive®

-

istributions ef the wmind; Field distributioas cf- the toh&i*winﬁ—
. i%s somponents were determimsd for the moving ztcrms by ihe gelect=
izn of walnes from the adjusted veloctity profiles gegarihed qurliés and piove

g Shen i thelr 'ikﬂ"‘%ﬂ‘]ve pesitions on a map gride - Vigure 3 bj_rrsns +he
,glgvri&u&i»r af *hn to%tal wind-spuwed resulting {rom sucn-a nroweﬁﬁre nf+ar
s-“w1f,~3-o adhse Sinra ths ve;»,‘t proriies only extendsad to within Ol.F"
aT of - thw. ;t§u5~aenta=-—tbv gﬁﬁv*ﬂﬁ&t izntachs and particulardy the g
iear xr~ua§ the eye are unsudstantiitsue  The lotaticn and magnitode f ihe

ARALST
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meximan in ths ~ight rear guadren* if “efiniteiy shown by the deta, now-
svers fuchow 4‘-*-‘!*"’&:1*:3 s ax~ietsd sad is sepperted by both Cliusts
study of Caribhean oyniones (2, end Teppormannts study of Philippize ty=
phoons (3] Tr ir rathisr remarksbls howsver that & maximum grester than
70 kmots way obinined whsn ofe sousiders the avysraging [rosess used to
obtaln the walusz. Al+han~h thi- etritution 42 for largs storms in th
MAure stags ol nawuloumsg‘, e might nate $he relatively small srea ol
the =irenlation coversd by winde strong emough %o be tcnaidsrad typrosn
Finas, f.e.; 68 nrus mxi highere

Suoh n pattern of winds could result fram the superposition of & uui-
form basic cuersnt on a radialiy symmstric vortar, for,. lecking downstream
along the currant, the smrrom' would relaforna the vortex windes to the rignt
and retara Lhvse to ths lofy of the vertex centere In an adttempt to find the
speed of suoh = basis ourrent, the component of the wind parallel to the di~
rettion of movemsnt was determineds Intsgration of this somponent over an
ares approzimataly 47 lat iun radnu 7vielded & valus for the current of atout
Inif the mean spssd of movemsnt (iC knots) of the storms. The value was the
zsme regarqdless cf the radius of the &rea oheswt for integratione While the
vaius determined from the data may be right, sorme disorepency in this direct~
ozt would be axpected to result from sush & compooite ploture and from ths
use of overlapping gusdrants, While remcvai of ail the pesaible diserepancy
weuld affeet the individusl prefiles only a2 smsll amount, it would be in a
directicr that would give & more asyumstrio distribution of winds than thed,
indivated.

The tlngent‘ 2i And rediel somponents are given in Figures 4 and § re-
spectively. The distribution of the tangertial oompexeat is exttemoly gl
miisr to that of the totsl wind speed, differing mainly by but fivs to ien
knots in its mgn..tudeg

e insurvature fisld {angls of inflow) ae computed from the wind fields
ziven sbevvo is shewn in Figurs 8e Such a field has beex described by Ferrel
(4) as resu;fing frem. the sveady translational meticn of a vortez whinh has
& veintively unlform incurvature. wnick would Jesld 053 4 433ass Lhat XEh
“3F the ssymmetry 4B toe storm is dus to it motion, Ubservations of Fail (8)
and Cline agrae with the valges In Pigure € to thw sxtant that thay found
1mumture £5 be et & mindimm in the front pertion of the storm and at a
max(zwm to the rear,

From Flguras § and 6 it might asom that the =i in the I=ft resr quods
rant £ fhe $iam was Approdching whe storm osanter At the most raphd ¢,
but tscanze of the rmovemsant of the storm, this is not the caszee To itain
&he trus. giﬂmn of- 152‘1&-, we must subtract tha storm movement fre, ths to=
a3 ve~ city field ard thsz obitain tho a&ial velicoity relative to the mov-
ing senter (Figure 7). We niw see “hat 14 1s tha air im the right frant
tuadrant whish is rea:ly approaching the centar abt ths most rapid rate,

a¢ obL.alL & oompiete pisture of the flow relative to the moving cen tex-
2 set of relative wrajectoriss waa socstructed (Figurs 8)e Theso 4rajec
tm"'.o; ;ad"onta that *h., sir from the right front -';mjnr‘rgmf%svma the ~eanw
ez in lsas tims than *Imt from wry other sactors For sxazple, the time ro-
Falred f"f' A paro=i o si¥ Fren the rigit lront gua xrarr‘ L) move [rom a ,,o!or
° lat frem the ssuter to within Ue5C let of the cenvsr-is eligntly T&'ar iz
Lars, whereas & parsel from the [efT rair quisrant vﬂnuires ‘pearly iuies
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that loug to cover the same radiel distanss, The perseis in the resr travel s
mish greatas dietansze. of course.,
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iside of dAiwersonce and vartisal zctiscss Tulng the basic wind data jusy
giver, & number of subsidiary computations were made assumirg the data to exist
ip an individual storm. One of the most importext of these computations iz that
¢f the divurgzence,

The mean horiszontal ve1aci~y diverrence in any regicn may be comprted frem

ths expreassion °
§ 5 5.
Div. Ve —5 9648,

where A is the aros over which the divergence i
ccmponent normal to the distence § oxtendlng along :
positive imward, The divergence was computsd for the e:
b7 ugse of the above formule cver srens bounded by scircls t 3 nd by
~adid 900 tpartu The divergence field was approzimated by plotting gho computed
< ~az in the semter of the srei of OOHth&tiDn and +hen drewing izolinex

{(Figure 9}, ivergence is indiceted whsre the values are positive and convergenss
whiere they ara negative. Sincs the density is practically comnstant over the srea
under sonsidsraticn, this pattern can alss be sonsidered as representing that

¢f horizontsl masz divergence,
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I% ghould be noted that a large smourt of divergence exists here as in the
case of the steticnary storme Fulily half the sztorm centered on ths right front -
gquadrant i3 divergent to within 2¢ lat of tha ~ertar; with the meximun convergsnss
iz the rear of the storm. This would indicate that a rapid treansition from
fairly olear akias to heavy clouda and rain takes plase well in toward the storm
center in the foxward position of the storm, wheréas +ths rear portionsz hLsve much
mcre cloudiness. Thiz is offean observed %o oocur, but the data of Deppermann and
Clire do not substentiate it, for they found that the greater portion of the rain
osourred in the forward porticn of the storms This apparent lack of verification
1s probably dus to the fact that their observatiorns were from land stationa whare
the suddex ohange in the amount of surfacs friction aa the storm moved from water
to land oould cause much sdditiomnal convergsnce ard rainfall,

The lescation of the bar of the storm can be seen hera elso, us in the
i:etilouary case. being ix tne region of the strang g~adisnt of the divergenna,
I% might aesm odd that the region of divergenzs is also the region of most rapid
inf’w relative to the moving storw csnter. But sinse the term lavuiviung the
tasgential cowponent is much less impertant in the divergence than that involwiug
the >edial somponsnt (see Figurea 4 and 5), it is thiz leatter term that zoverns
the distributior of divergence, and v, must inorease irnward rapidly to crests
iivergence, o

The divergencs and vertical motion are clossly related through the oantinmuity
sguatian; for the egquaticn states that

YR B | T ]
£>l‘{z,°fyﬁg jan dt 42 °
Under the comditious of temperaturs aud p 3

r Te pravsiling i tropilsal shorms,
*he dongity term wouid be st lezat cone orid:

T
£ asguivids Ises thao *he computed
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divergence, at least to witinin Q.5% lat of the storm center. Them nsrlacting
the deusity term end integrating the above expression with respect to &
we chtain

2 .
W= -g Dw, Vdz = ~ Div, ¥V AZ

Since the wvalues of divergancs in Figure ¥ représsut DlVg ¥ x !'05;

they alsc represent the vertical velocity of the sir in ca per second at 1 km
wnen the computed divargence is mssumed to ©s the mear {rom the surface to that
level. Thus this figure also gives the fisld of wvertical motior with negative
wajusa indicating upwerd wvelocitiss, + also shows that, in the mean, thers is
relatively little upward mction to withis 2° lat of tha storm centsr but imside
tnls radius it increases very rapidly. The ueglect of dsnsity ohsnges could
cause this computed W to be up %o sbout 10 parcent too large.

Rainfall and energy computeiionss Rajivfali, and through it the laten® heat
relance, can elso bs acmputed from the basic data.

In a steedy Rtste with no less of'nwiature fron the top of the storm (all
low--level moisture lux 1§ precipitsted}, the amount cf reinfall can be
computed by equating the flux of molsbure {¥) through e ciro’e around the storm
cscter to the total reinfall within that erea, With the model proposed by
Riehl (6) in which most of the outflow takes place sbove 10 km, the moisture
loss from the top of the storm wculd be lese then five percent of the low-level
influx if we ocan nogloot the liquid watiar lose. Thiz iz so beocauss the msan
spssifio numidity of iths ou itflow would be less than 1.0 gm per kg even under
seturated conditions, while at low level 3% 4z at lemst 16,5 gm per kg. Since
*he liquid water loss should &lso be small. we shall consider the reinfall equal
to +the mioisture fiux and obtain

£~ 2WrVefg -éﬁ -y’ R,

A

where R 13 the mmount cof reinfail par unit ares per wriit time,AP is the
layer Through which eli of the flux takes piace, mnd T 1s the mean vaiue for
the spealfis 'mmid.ty in thet layer. ZTeking the mean value of v. at warious
redil, ¥ =« 1€.5 gm per kg (ontﬁned from the mesn hurricene sounding aftcr
Bohacht (7)1, and AF @100 mb -{yas Riehl ), the weiues of R in ai per day
rzve computed and are given in ‘abm 1, oolusrs 2 end 3. These valuss are
ﬁunh that if the stirm pasesd dirveotly ovaw a station while roving in e

straight 113&, 'chem sould have baew & to rainfail of ebout 11 inches
in 48 nours. This spromra o be @ raaacmbh %.lut, for Cline fourd 8 o 10
mu;u sBanrrin 5 wader simiy vg.,._»t?i“:om iz his Atisntic storms, -

S*;z.a the rtinfa_l_]_, ax my&;&ffi “E mplot-'b, xda pecdent on the radiel
soppezant of the wind esd ths m*vsrzvmcm WRE n-&r.v 80, the rainfell ratterr



shouléd bes quite similer 4o thiz latisr pstlern.

Multiplication of the reinfall values by the arsa, thz heat of condensstion,

and the mechsniocal equivslent of heat, give the emerey ralerce per day 28 shown
in colwm 1 of Table i. Longley (8) oomputzd the iaten. hsat reissss iu wa _.
Atlentvic hurricare using wotual precipitation reportg, His valus of 1.9 = 1028

for a 3% lat radive corpares well with the 4,36 ~ ’O“° velne iz Table 1.

ine loss of energy within the storm 18 much more difficult to awvaluate

due to the mumbur ol fast.ss involved smd to the lack of adequate dste to
csalcalate theme, Iz an attempt to fimd the crder of magnitude cf the energy
lose dus 40 & [ace friction alone, Taylor’s form of the frictional foroa

E P Ve ywas used {(2)» 3iice the winds &t hsnd are for & level around 1000 ft.
2‘valus of X somewhat lover then ths 0025 wsually fcund wi+h anemometer-level

#inds must De used. Assuming & value for K of 0015, sultiplying Taylor's
sxprossion by V, snd then integrating wiih respect to area and time, we obtain
trc totel snmergy loas due tu surfacs frictions The value obtained for that
cortion of the storm within 4° lat of the gznisr smounted to about two per cent
o' the energy gain for the portiome OF couru. this figure doeas not include
susrgy dissipation due to intermal or la%eral friction. However, it is much
less than the 12 per cent given by Riehl &3 the maximum emount of heat energy
that oan be converted into kinetio spergye 1na rstio of energy gain to energy
loss, whioch amounted to 50, compesres well with the value of 44 obtained by
Boriguti (10) in sn Okinsawa typhoon.

Vortioclity computetion : The mean reletive vorticity of a regicu may be

expressed as
e 7!\“; Ceds,

where C4 is the tangential component of the wind along the distence 8. Uaing
tnis eXpression, the vorticity was ccmputed for the ssme sress as, snd in a
maonsr similer to, the divergeance. The result is showz in Figure 10,

The relative worticity may slso be expressed as the sum of a4 shear and
& ourvature term. In the case af hand the shesr term iz negative and quite
Aﬁfgas ranging from cne—haif to four timss the walue of the Coriolis parsmeter
at the mean latitude of the sterms (see Figure 3). The curvature “arm is
posicive and the high wind speeds combired with ths zmall readii ¢f survsture
make 1t 20 largs that it is everywhere aven greater in absoluts value than the
shear term, In fant it is just where the shesr term has its largust nszative
value that trhes relative vorticity has its lorgest poeitive value, The ralative
vorticity 83 well as the abacluts vorticity thersfore is everywhere poaitive,

Using the fields of worticity and divergence given mbows, the worticity

squation as given by
/48 :
Liw,wm%v

Bt

was evalusted along the relatiwe trajectories. The varlations in { wers +alen
from the yalus at x0°¥ whizh was ths m=3z .abilude Of the siorm nenters.
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Fins computations wers made cver trajectcories whieh renged from a iraetion of
&2 hour to several kours in lscgrth, HMost of the computationz were in the imnar
porzicen of ths storm simee both th= wortiri*v and dlvsrgonce fieldz were ill-
defined at ths oulsr regioms. All qusdranis of the storm were covered. The
nean value of the cempuistions gave a resuit in whinh +he divergence wveline

was about halfl the value nevsssary for equality Lo result from the equetions
The indiwidual computations did not deviate fror the =mesn & grsat deal. Of
the terms in ths complets veriicity equation which were omitted from the ocm-
putation, the solsnoid term ie proveabiy quite closs toc zero and the verticity

zust be scme friction eflect cpsrative, the nature of which it is beyond the
cops of this paper to determines



~— A mumber of serial reconnaissance fligh%s into large mature tropicei
storms wers combined giving a gemeralized wind Zistribution for sueh storms.
The dutn taker in a staticmery storm wers +reated seps=atsly by combining
all of %the data into & single set ol velocity profiles fer the total,
tangential sng racial velccitiez. The iasngential velocity curve, when
approxinatsd by an expression of the form vr* equais ¢, guva a vaive for

x of 0.£2., Divergeance and vorticity curves wers computed fiom the \dmi
Frofiles with the divergente curve having positive vaiues to within 1,59

iat of the storm center and thun shifting over to a region of strong con-

vergence which might he asscciated with the bdar of the storm.

or the moving storms a field distribution of each of tis components
of t.e wind was pussible. The fisld of total wind speed had & maximum
greater then 90 knots situated to the right of the directicn of motion
when lcoking downastream along this direction. %Inhe pattern in general was
supported by obsa‘mtlona The tangential component looked very similar to that of
ths totul m.nd whils the radial component had & pronounced meximum in the
rear of the storme lne irncurvature field, radial component relative to the
moving center, aand relative trajectories were vonstructed. The latter two
fields plainly showed tiet it is the air in the front portion of the storm
that is really approashing the storm center at the most repid rate instead of
that in the rear, as one might srrcneougly gather from the first redisl component
fielde In gemeral it reguired from 12 to 24 hours for the air to travel, froma
point 4% lat from the storm center, along the relative trajectories to within

6+5% Iat of LhaCosuters

From the basioc wind fislds for moving storms a number of subsidiary

At =3 *.

computations were mads. assuming the dats to #xist in an individual storm.

Inoluded were“ﬁomputatlana for dlvergence, ‘wertical motion, rainfall,
latent haat release, surface frictional energy dissipetion, and yor‘icitya

The -divergence fiald again showed a large aren of divergent flow,
Almoat half of the storm—centered on the rizht fromt quedrant is divergent.
The region of the bar of ths storm is also apparent near the storm center
where the gradient of the diverzemce increases sharpiy-

The vertiocel motion {ield is obtained from the divergence field simply
by ohangirg the sign of the divergence values when it is assumed that h
divergsacs is & meax throurh a 1 km layer and the small variations in
denzity are neglested. Therefore the same dedustians would arise from it.

- _&s the distribution of rainfall i3 also clcsely assoniated with the
distridution of divergance, these two patierns would be very similare
-The amount of rainfall was computed by equating it io tne low-level influx
of moissure: it was found that if he storm passed dzr-m*t:iy over a siaticn,
about 11 inches of rain would fall in the 48 hours reguired for passage.
Tﬁé‘r&tm of ths jateni 'haat gein uf energy to the i’r“*%ﬂ@}z} loss So
the sse surface amcunted to 50. The ordesr of magnitude was 1046 ‘ergs per daye

The worticity fieid had & pattern guite s.ﬁi.% ‘z. that of The diver~—

ar %o
Zoacs :‘ie;‘."’_ 3’?‘;;;; s t:::*}f?*sz._,emrwham positive because tne hig;}z vi.nﬁ
spasds ﬁ** - urvaturs - :.?;.s‘“ri@d:wr::“-r»__: i

‘.3 :}3 .?»'.}: -ﬁ i Lﬁrga



7, Reumarks

Ihe fsr-egeulg &8l  Tsvise A& geed plcture 2f the generslized large trepieoal
in the mature & 5.5-5 of cCevslepment ever the scawn, since ali ef tha

zg asloulat tong are intsrnally censistent end many heve been cempared
h sbserrations in individusl storms and with the works of other autheirs, with
i‘lvonblc results .

When attempting te cemparc the worl ef this pyp er with actual sterms; it
zust be realized that the micregtructurs ef the indiviiual sterme and variatiens
between aterms were simsst entirsly aversged out, se¢ that say specific stem
might vary sesneidersbly, in ite detalls, frem the gsnsralized picture presented,
Thess detailsz, hewsver, would be superimpesed on this genarsalized picture and net
free af its inflvence,

In the study ei tropicel cyzlenes, &s in eny ovther phese ef meteerelsgy, thers
is ne sustitute fer data. Since resesrch en tropical storms mugt be carried eut
mninly ever the open ecean &reas where the eterms w s [{ree of the complicatisns
introduced by land influances, asrisl recemmaisseance prevides practicslly the enly
ssurcs sf infermstien, T¢ enable further study sf tiess sterms, se thet their
individual peculiarities may sventuslly be knewn, i%t ir heped that scvences in
rader snd similar innevatiens will eventually previde the means fer a number
ef siroraft to ebserve a gingle storm at the same time snd thereby previds 2 mumber
ef obser atiens at different levels witheut the averagins precess e¢f cembinatien,

ousn engservatiens, when assecisted with accurate pesitioning ef the aircrsaft,
reliable ebservatiensl techmiques, radar phetegraths and deteiled narrative
sutmaries frem the flight membars, w uld quickly lead te a mich fuller understanding
of the structure &l trepical sterms.
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The writer is indebted te Dr. Herbert Rishl fer his suggestice of the tsopis
and fer hizs counsel as research advicer. Thanka are extended te Mr, N, E. La Seur
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